Introduction
Extrapolating from the statistics reported in 2018, about 14 .3% (7.4 million) of the total Korean population of 51,635,256, are elderly, and it is estimated that this percentage will increase to 47.7% by 2045 [1] . The physical abilities of elderly individuals in terms of balance, muscle strength, and circulatory and respiratory functions, have been shown to diminish with age due to the decrease in the size and number of muscle fibers [2] .
Middle-aged people also experience a loss of social role as they become older, and consequently suffer from lower self-esteem, and increased alienation and loneliness [3, 4] .
Quality of life is defined as "the state of subjective well-being of the physical, mental, and socio-economic aspects associated with purpose, expectations, interests of the individual in their culture, and values in which the individual lives" [5] . Relative to the general population, the elderly have a higher incidence of psychological disorders such as depression, and these *Corresponding author: Jong-Hoon Moon Department of Healthcare and Public Health Research, National Rehabilitation Research Institute, National Rehabilitation Center, 58, Samgaksan-ro, Gangbuk-gu, Seoul, 01022, Korea E-mail: garnett231@naver.com
Materials and Methods

Participants
This study used raw data from the seventh Korea National There were 1,632 participants in this study (among the 8, 150 total participants of the KNHANES) who were aged 65 years or older. Of the 1,632 participants, 199 had missing values and were excluded from the analysis. Therefore, 1,433 individuals were selected for this study.
Dependent variables
In the KNHANES, the health interview's criteria for an activity limitation was that the limitation must be 1 year old or older. The following question was used to determine whether the participant had an activity limitation: "Are you currently restricted in your daily life and social activities due to problems with your health, either physically or mentally?" The answer was given as "yes" or "no". The author coded yes = 1 and no = 0 for analysis.
Independent variables
The independent variables were sociodemographic characteristics, depression, and the HRQOL outcome. The For measuring depression, the KNHANES included the Patient Health Questionnaire-9 (PHQ-9) assessment tool. The PHQ-9 was developed by Spitzer et al [15] , and is scored on a scale from 0 to 27 with 0 to 4 for normal levels of depression, 5 to 9 for mild depression, 10 to 19 for moderate depression, and 20 or more for severe depression. For the analysis, the severity of depression according to the PHQ-9 the values were converted into a dummy variable, and the normal level was set to zero (normal = 0, mild depression = 1, moderate depression = 2, severe depression = 3). In this study, a Cronbach's alpha value for the PHQ-9 was 0.797.
The HRQOL outcome was measured with the EuroQol-5
Dimension (EQ-5D). The EQ-5D is divided into 5 areas: mobility, self-care, usual activities, pain/discomfort, and anxiety/depression [16] . For analysis, all 5 regions were converted to dummy variables, and normal levels were set as references (normal = 0, mild limitation = 1, moderate to severe limitation = 2). In the present study, the value of Cronbach's alpha for the EQ-5D was 0.794.
Statistical analysis
All statistical methods were applied using SPSS version 22.0 (IBM Co., Armonk, NY, USA). The sociodemographic characteristics, depression, and the HRQOL outcome of the participants were analyzed using frequency analysis. To determine a Cronbach's alpha value for the PHQ-9 and the EQ-5D, reliability analysis was used. Logistic regression analysis was carried out to examine the association between dependent and independent variables. In the initial (unadjusted) pass of this examination, univariate analysis was performed. In the final (adjusted) pass, multivariate analysis was performed. In other words, in order to identify the odds ratio between elderly individuals with and without limitation, adjusted randomeffects logistic regression analysis was applied. Statistical significance was set at 0.05.
Results
The sociodemographic characteristics of the individuals are reported in Table 1 . The frequency analysis was based on the study population n = 1,433 participants. The oldest participants were 65-69 years old (33.6%) and there were more females Data are presented as n (%). 
Discussion
This study showed that there was a difference between the unadjusted and adjusted logistic regression model. Kim [14] reported a statistically significant relationship between activity limitation and age, and education level. Using adjusted logistic regression analysis, the observations of this study showed no statistically significant relationship between activity limitation and age, or education level, but did find statistically significant relationships between activity limitation and income level, and type of region. This was consistent with the observations of previous studies [11, 12] . In China, socioeconomic variables were also reported to be a strong predictor of functional status [7] . Data are presented as n (%). EQ-5D = EuroQol-5 Dimension; PHQ-9 = Health Questionnaire-9. *p < 0.05, **p < 0.01, ***p < 0.001. Values were analyzed using logistic regression analysis. † Variables is EQ-5D subscale. CI = confidence interval; OR = odds ratio; PHQ-9 = Health Questionnaire. 
